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Screw connection element and protective covering therefor 

The invention relates to a screw connection element according to the 
preamble of claim 1 and to a protective covering which is applied or can 
be applied on the outer threaded portion thereof. 

Pipes, components having pipe-like connections, valves, fittings or the like 
and also connection and extension parts therefor are connected to each 
other in every respect by screw connections in particular in the sanitary 
and heating field but also in machine construction. For this purpose, one 
of the parts to be connected has an outer threaded portion and the other 
part a corresponding inner threaded portion. Since as a rule fluid in the 
form of a liquid or a gas (e>g. water or air) flows through both parts, the 
screw connections must fulfil not only mechanical strength requirements 
but must also be fluid-tight at normal pressures (e.g. up to 10 bar). 
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Whilst fulfilling the strength requirements does not represent a problem, 
the production of a long-lasting durable seal still poses difficulties. It is in 
fact generally normal to cover the outer threaded portions before joining 
with hemp fibres, plastic material (Teflon) strips or other sealing means, 
yet this measure, irrespective of whether the cooperating threaded 
portions are made of metal or plastic material, has proved to be 
inadequate. A main reason for this resides in the fact that the quality of 
the seal usually depends upon the care with which the personnel applying 
the sealing means and then producing the screw connection operate. In 
the commercial field, it can be assumed that in fact good seals are 
obtained in most cases, but the number of unserviceable seals continues 
to be far too great. In addition, it is frequently not taken into account that 
screw connections must be unscrewed again often by up to 90° after 
tightening in order for example to straighten up a fitting which is sitting at 
an angle and therefore disposed in an optically unpleasant manner. 
Unscrewing of this type results not infrequently in a lack of seal in the 
initially tight screw connection. 

It is known in order to avoid problems of this type to provide one of the 
threaded portions with an integrated sealing means in the factory, in that 
for example the threads are produced at least partially from an elastic 
material, such as e.g. PEX or EPDM (EP 1 004 804 Al) or a threaded 
portion is provided with an annular groove and a sealing element inserted 
therein (EP 0 544 111 Bl, EP 0 751 328 Al). In addition, separate sealing 
elements are known which have respectively one stop ring which can be 
screwed lontojan outer threaded portion and a se aling mass which is fixed 
on the latter! jean be screwed onto the outer threaded portion and is made 
of rubber, plastic material (Teflon) or the like, which is squeezed during 
production of the screw connection between the stop ring and the inner 
threaded porrtibn (EP 0 523 775 Al). However all these measures have to 
date; not proved to be satisfactory. 
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Starting therefrom, the object underlying the present invention is to 
produce a screw connection element and a protective covering suitable 
therefor, by means of which a long-lasting sealed screw connection can be 
produced in a simple manner, which can also be unscrewed by up to 90° 
without becoming unsealed, by means of which furthermore a sealing 
effect is achieved which is essentially independent of the person producing 
the screw connection and by means of which a factory pre-assembly can 
be undertaken according to requirement or a separate accessory for repair 
works or the like can be produced. 

The characterising features of claims 1 and 15 serve to achieve this object. 

The invention has the advantage that all sealing materials which have 
proved to be suitable can be used as sealing means, in particular hemp 
fibres. If these are intended to be applied already in the factory in order to 
relieve the respective manual worker or the like of this work, the 
protective covering according to the invention serves in particular for the 
purpose of retaining and securing the sealing means in the threads of the 
screw connection element also during transportation and storage. On the 
other hand, if it is desired that a simple and secure application of the 
sealing means is ensured even during repair works or the like, the sealing 
means is expediently integrated into the protective covering and the latter 
is in addition configured such that it can be screwed subsequently or at 
any desired, time onto an outer threaded portion. Irrespective of the type 
of production, the protective covering according to the invention ensures 
in addition that a screw connection once produced can be unscrewed if 
necessary by at least 90° without the connection becoming unsealed. It is 
also advantageous that no additional tools are required for applying a 
sealingvcmeanSs at the building site. A further advantage of the invention 
resides finally in the fact that the connection can be retained extensively 
germ-free in, a. simple manner in that for example fine threads made of 
oligodynamically acting metals, such as copper, are inserted in the sealing 
means. 
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Further advantageous features of the invention are revealed in the sub- 
claims. 



The invention is described subsequently in more detail with embodiments 
in conjunction with the accompanying drawings, in which the same parts 
are provided with the same reference numbers. There are shown: 

Fig. 1 a longitudinal section through a first embodiment of a screw 

connection element according to the invention; 

Fig. 2 in a scale reduced relative to Fig. 1, a longitudinal section 

through a screw connection produced with the screw 
connection element according to Fig. 1; 

Fig. 3 a longitudinal section through a second embodiment of a 

screw connection element according to the invention; 

Fig. 4 in a scale reduced relative to Fig. 3, a longitudinal section 

through a screw connection produced with the screw 
connection element according to Fig. 3; 

Fig. 5 and 6 longitudinal sections through an inner and outer part 
respectively of a protective covering according to the 
i invention; and 

: i. "• 

7, ■ ,aj protective covering according to the invention assembled 
-{fifom the parts according to Fig. 3 and 4. 
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Figj jl jshow'si a screw connection element 1 in the form of a tubular nipple 
or .extension' part produced preferably from metal. The screw connection 
element 1 has a longitudinal axis 2 and two connection ends 3 and 4. The 
connection end 3 is provided with an inner threaded portion 5 and the 
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connection end 4 with an outer threaded portion 6. Each threaded 
portion 5, 6 has, in the normal manner, a plurality of threads 7 or 8 
which are formed by channels extending about the longitudinal axis 2 in 
the helical line and are disposed between ribs which have for example 
essentially triangular cross- sections. 

The threads 8 of the outer threaded portion 6 are provided with a sealing 
means 9 which is applied in the factory and comprises in the embodiment 
hemp fibres which are twisted together and are indicated by respectively 
six small circles. It is thereby clear that this concerns as usual preferably 
a fairly long hemp fibre bundle which is inserted into the threads 8 from 
one or other end of the outer threaded portion 6 and extends thus about 
the longitudinal axis 2 like said threads in the helical line. 

According to the invention, the screw connection element 1 is provided 
further with a protective covering 10 which is produced from a flexible 
material, preferably a plastic material, in the manner of a sheath and has 
an essentially cylindrical configuration and is disposed coaxially on the 
outer threaded portion 6. The protective covering 10 has an inner 
diameter which corresponds essentially to the outer or nominal diameter 
of the outer threaded portion 4 so that it tightly surrounds the outer 
circumferential face of the outer threaded portion 6. As a result, the 
sealing means 9 is retained firmly and securely in the threads 6 as long as 
the protective, covering 10 is disposed on the outer threaded portion 6. 
The protective. covering 10 expediently has such an axial length that it 
covers all the threads 8 filled with the sealing means 9. 

i 

On the rear side, the protective covering 10 is provided preferably with a 
radially outwardly protruding mounting flange 10a which, in the screwed- 
on state according to Fig. 1, abuts on a radially outwardly extending 
shoulder 11 jwhich is provided on the rear end of the outer -threaded 
portion 6. Ik addition, it is particularly expedient to secure the mounting 
flange 10a with an adhesive on the shoulder 11 in order that the 
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protective covering 10 cannot be stripped unintentionally off the outer 
threaded portion 6. 

On a front end of the connection end 4, a thread 8a of the outer threaded 
portion 6 remains free of sealing means 9 in a development of the 
invention. At this position, the protective covering 10 is deformed such by 
shrinkage effected after heating or by radial compression produced with a 
pliers-like tool such that it enters into the thread 8a and preferably abuts 
on the walls thereof, as Fig. 1 indicates clearly. As a result, a form-fitting 
connection is produced between the connection end 4 and the protective 
covering 10 in the direction of the longitudinal axis 2. 

The protective covering 10 can comprise for example a sheath produced 
by deep-drawing, which has a circumferential wall which is a few 
hundredths of a millim eter thick and is produced for example from PA 6, 
PET, PTFE or other hygroscopic materials, deep-drawable films or the like* 
Alternatively, it can however also be produced for example from hemp or 
cellulose. For this purpose, a liquefied cellulose mass obtained by melting 
hemp fibres could be painted on a mandrel with a layer thickness of up to 
a few tenths of a millimeter and be withdrawn from the latter after drying 
as a finished moulded part. In order to facilitate this process, the mandrel 
could .firstly be coated with a separating agent. A sheath produced in this 
manner, which has a paper-like consistency after drying can also be 
screwed |o.n^o the outer threaded portion 6 subsequently. 

The iprptequye covering 10 has been described to date as a separately 
produced part which is connected only later to the connection end 4. This 
has . the .advantage; that the screw connection elements 1 and the 
protective coverings j 10 can be produced by different manufacturers and 
the protective,, coverings 10 can be applied on the connection ends 4 
wherever the sealing means 9 is inserted in the threads 8. Alternatively, 
the .protective .covering 10 can be produced however also as an integral 
element connected securely from the outset to the outer threaded portion 
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6. For this purpose, for example a liquid plastic material or cellulose 
mass is placed in an immersion bath and the connection end 4 is soaked 
in this immersion bath so that the sheath material abuts securely on the 
outer circumferential wall of the connection end 4 and thereby penetrates 
partially also into the threads 8 and 8a. In this case, the screw 
connection element 1 and the protective covering 10 form a quick 
prefabricated unit. 

Irrespective of the described production method, the advantage is 
produced that the protective covering 10 can be applied after introduction 
of the sealing means 9 and then protects the outer threaded portion 6 not 
only from undesired detachment of the sealing means 9 but also from 
mechanical damage or damage to the sealing means which could result as 
a consequence of handling of the screw connection elements 1 as bulk 
material during transportation, during storage or during any other use 
resulting from the actual application. 

Furthermore, the protective covering 10 ensures that the user, when 
joining the screw connection element 1 for instance with a second such 
screw , connection element 14 (Fig. 2) is not set the task of having to 
introduce the sealing means 9 himself into the threads 8. Rather the user 
needs .only, to screw in the connection end 4 provided with the protective 
covering 10 by its front end first into a connection end 16 of the screw 
conhejction .element 14 to be joined, which latter connection end is 
provided with a, corresponding inner thread IS. The flexible protective 
covering 10 .is thereby pressed by the inner threaded portion 15 together 
with the, ( . sealing ineans 9 into the threads 8. Should the protective 
covering 10. idurijn^, further screwing in of the threaded portions 6 and 15 
be, torn off .'as,' ^result of the effect of the sharp-edged ribs forming the 
threads, ihi S!<i doe§.. not then imply a disadvantage. Because, as can be 
detected; in Fig; 2, ,the sealing means 9 has then, on the one hand, already 
penetrated between the front threads and been pressed into these whilst, 
on ! the -other hand, the, protective covering 10, as a torn-off part 10b in 
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Fig. 2 indicates, is only stripped off the outer threaded portion 6 gradually 
so that the sealing means 9 enters securely into the intermediate spaces 
between the threaded portions and consequently ensures the required 
seal. When using hemp fibres as sealing means, this is all the more true 
as the initial ends of these fibres, after bringing together the first threads 
of parts 1 and 14, are already securely clamped between these and can 
then no longer be pushed away or pulled away. 

The protective covering 10 is expediently produced from a soft and so 
flexible material that it can readily enter together with the sealing means 9 
into the threads of the parts to be joined during production of the screw 
connection. It would however also be possible to use harder materials 
and to remove the protective covering 10 on the building site directly 
before. joining the threaded parts 8 and 15. Even in such a case, it is 
ensured that ,the sealing means 9 is disposed with the required 
distribution arid in the required quantity in the threads 8 of the outer 
threaded portion 6 before the screw connection is produced. 

In addition to . the described measures, it can be provided to wet the 
sealing means before application with a permanently elastic glue or any 
suitable adhesive in order to retain it securely in the threads 8 before 
application or if necessary also after stripping off the protective covering 
10. , However, care should be taken thereby that, in the case of screw 
conne.ctiqn elements 1 or 14 for drinking water pipes or the like, only 
m^te^als .suitable , for food are used. This also applies with respect to a 
glue usedfo^ irtst^nce to secure the protective covering 10 on the shoulder 

The r embodiment; ,pf| . a screw connection element 25 according to the 
irxyention.musitjfcatedfin.Fig. 3 differs from that according to Fig. 1 in that it 
has only pne outer threaded portion 6. The screw connection element 25 
is. thereby configured as the end of a fitting unit which can be connected 
for example ,to a wall-secured supply pipe 26 (Fig. 4) for water or the like. 



9 



The supply pipe 26 thereby has at one end an inner threaded portion 15 
adapted to the outer threaded portion 6 corresponding to Fig. 2. Via the 
threaded portions 15, 6, the screw connection element 25 and the supply 
pipe 26 can be connected to each other, the protective covering 10 
according to the invention provided on the outer thread 6 of the screw 
connection element 25 (Fig. 4), as described with reference to Fig. 2, is 
pressed together with the sealing means 9 by the inner threaded portion 
15 into the threads 8. As is indicated by a reference number 10c in Fig. 3, 
the part of the protective covering 10 situated in the thread 8a can 
thereby also remain between the inner and outer threaded portion 15, 6. 

The embodiment according to Fig. 5 to 7 which is considered at present to 
be the best differs from that of Fig. 1 to 4 in particular in that a protective 
covering 18 which has a pocket-like configuration is provided (Fig. 7) and 
a sealing means 19 is integrated into the protective covering 18. 

The. protective covering 18 according to Fig. 5 and 7 contains an inner 
part 20 and according to Fig. 6 and 7, an outer part 21. The inner part 20 
has an inner wall 22 which is adapted to a given outer threaded portion 
(e.g. i the outer threaded portion 6 according to Fig. 1 to 4), on which the 
protective covering 18 is intended to be secured. The wall thickness of the 
inner wall 22 is preferably only a few hundredths of a millim eter thick and 
has a. zigzag configuration corresponding to the raised portions and 
depressions *f, an .outer thread in longitudinal section, as Fig. 5 shows 
clearly.i : ,,iThet. i .Wer: wall 22 has therefore an internal inner threaded 
portion jwith; jth^eads 22a adapted to the outer threaded portion of for 
exapabte; $he screw connection element 1 and a correspondingly shaped 
outer threaded portion with threads 22b. At the rear end, the inner wall 
22, is provided with, a radially outwardly protruding mounting flange 22c 
which, in the,mounted state, is intended to abut for example against the 
shoulder 11 according to Fig. 1 to 4. 
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The shape of the outer part 21 corresponds essentially to the shape of the 
protective covering 10 of Fig. 1 to 4. In contrast thereto, the inner 
diameter of the outer part 21 is however preferably slightly greater than 
the outer diameter of the inner part 20 in order that an intermediate 
space 23 is produced between the two, as is indicated in an opened-up 
part of Fig. 7. This intermediate space 23 serves as receiving space for the 
sealing means 19 which, as in the case of Fig. 1 to 4, can comprise hemp 
fibres or sealing materials chosen dependent upon tlie application case, 
said sealing means being inserted in particular into the threads 22b of the 
inner part 20 formed on the outside of the inner wall 22 and being wound 
in a helical line in the axial direction. On its rear end, the outer part 21, 
analogously to Fig. 1 to 4, has a radially outwardly protruding mounting 
flange 21a, whilst it is provided at the front end, analogously to Fig. 1, 
with an indentation or bead 2 lb (Fig. 7). 

The outer part 21, after insertion of the sealing means 19 into the threads 
22b or the intermediate space 23, is screwed onto the inner part 20 
coaxially to a common longitudinal axis 24 until the mounting flanges 
22c, 21a abut against each other. Both mounting flanges 22c, 21a can be 
connected together then by gluing, welding or by another suitable joining 
method. In addition, the outer part 21, after screwing onto the inner part 
20, is .provided with the indentation 21b analogously to Fig. 1 to 4, said 
indentation being provided in an outer thread 22b of the inner part 20 
which^is, free of sealing means 19. In contrast to Fig. 1 and 2, the sealing 
means 19 [is, .therefore, not directly in the threads of the respective screw 
c»rinecuon^elem!ent; 1, on the one hand, but in the threads of the thin 
inner jjart; 20 '.-wjhilst, on the other hand, the outer part 21 is fixed not 
directly oni the , screw connection element 1 but on correspondingly 
configured portions of the' inner part 20. It is thereby clear that the inner 
diameter of ; the lOUter part 21 corresponds essentially to the outer 
diameter of the inner part 20 and the intermediate space 23 can therefore 
be formed essentially by the v-shaped outer threads 22b of the inner part 
20. 
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The protective covering 18 according to Fig. 5 to 7 offers the advantage 
that it can be screwed subsequently, e.g. on a building site, coaxially onto 
the outer threaded portions 6 of screw connection elements 1 or 25 of 
corresponding size. This is desired in particular with repair operations if 
a connection produced with an already present screw connection element 
has become unsealed. However, it is also possible as in the case of Fig. 1 
to 4, to screw the protective coverings 18 onto the screw connection 
elements 1 in the factory in order to provide these on the one hand with a 
factory-applied sealing means 19, on the other hand, to protect said 
sealing means and also the threads of the screw connection elements 1 
during transportation, storage etc. 

The inner part 20 is made preferably of a soft flexible material since it is 
retained after application on an outer threaded portion 6 and is intended 
to penetrate not only into the threads e.g. of the screw threaded element 1 
but as far as possible into all the grooves or the like present in these if, 
when joining the screw connection, a radially inwardly acting pressure is 
exerted on the sealing means 19. The outer part 21 can comprise a 
harder material in contrast as the protective covering 10 according to Fig. 
1 to 4. and be torn off when joining the screw connection or be pushed 
backwards, as.is indicated in Fig. 2 and 4 by the reference number 10b, 
or repain between the inner and outer threaded portions 15, 6 during 
joining. - t 

' .! . •'' ■> , ' 

The.tproc^cHqftidf the parts 20 and 21 can be effected essentially in the 
same ; manner as, described above for the protective covering 10 to be 
produced, separately: . 

The protective.ifcpyerings 10. and 18 can have an essentially cylindrical or 
slightly conical ;cqnfigurajion with their portions which can be screwed 
onto the outer, threaded portions 6 or can be adapted in another manner 
to the thread shapes of the. screw connection elements, as can be required 
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for example with screw connection elements which are provided with NPT 
threads (National Pipe Taper), BSP threads (British Standard Pipe) etc. 

The advantage of sealing means made of hemp resides in the fact that 
hemp swells when it becomes wet and therefore does not have a tendency 
to become unsealed but if anything effects even greater sealing. In order 
to increase this effect, the protective coverings 10 and 18 or parts 20, 21 
thereof can advantageously be perforated, the outer contours of the holes 
being able in principle to be selected arbitrarily whereas the expedient 
size,, number and distribution of the holes should be established by 
means of the individual case and if necessary determined experimentally. 
Alternatively, also other sealing means, preferably with corresponding 
properties, can also be used. In the case of Pig. 5 to 7, the application of 
flowable materials would be conceivable, which can be present also in 
paste, or powder form and be pressed deeply into the threaded portions to 
be sealed when joining the screw connection. 

The invention is not restricted to the described embodiments which could 
be modified in many ways. This applies in particular to the sizes, 
materials and shapes of the different parts provided in the individual case. 

i 

Furthermore, the expression "screw connection element" should be 
understood' in ! . the widest sense. The screw connection elements according 
to the invention ■ can be equipped for example for connection to 
corresponding connection elements. It would be possible furthermore to 
connect them, , securely or detachably with threaded portions of pipes, 
valves, fittings pr, the. like associated with them. It is clear finally that the 
described sealing means and protective coverings can be applied also on 
the threaded parts'; of pipes, valves, fittings etc. which are then combined 
with any. arbitrary .screw .connection elements which have corresponding 
threaded portions.; 
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According to a particularly- advantageous development of the invention, a 
sufficient number of thin wires made of copper, silver or another 
oligodynamically acting metal are mixed in with the hemp fibres or sealing 
means 9 used in the individual case, being in particular for example 
interwoven. The advantage is thereby exploited that oligodynamically 
acting metals restrict the growth of various microorganisms or destroy 
these microorganisms, as is known for example for copper with respect to 
algae or silver with respect to mould fungi, algae or bacteria. With 
materials of this type or different ones which destroy germs and/or 
bacteria or restrict their growth, the described seals can be made or kept 
at the same time extensively bacteria- and germ-free in order 
consequently to fulfil the relevant standards. Instead of fine heavy metal 
wires, e.g. at most 2/10 of a millimetre thick, also heavy metal powders 
can be used which are mixed in suitable quantities with for example those 
sealing means 19 which are situated in the pockets formed by the 
protective coverings 18 according to Pig. 5 to 7. 

As further materials for restricting and/ or destroying germs and/ or 
bacteria, different antimicrobial plastic material additives are suitable 
within the scope of the present invention, such as are sold for example by 
the company Ciba Speciality Chemistry Lampertheim GmbH with head 
office in D-68619 Lampertheim under the name "Irgaguard". The material 
"Irgaguard F .3000" has proved to be best suited here. This material is 
m?xed.!in: with the granulate preferably in powder form, from which, by 
extrusjon, firstly, .the above-described films and, thereafter by deep- 
drawing • jhfj fthe^ jfilms, the protective coverings 10, 18 are produced. 
AlteipatiVielyj f :ii^iantimicrobacterial plastic material additive can however 
also^beiraxxedi^tii. the;; plastic material or cellulose mass from which the 
protective coverings :ai?e produced as moulded parts. 

Irrespective of. the, production method, sealing means, which are enriched 
with a means which destroys and/or restricts germs and/or bacteria, offer 
the advantage that they are thought to be hygienically and physiologically 
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safe, and suitable in particular for application in the drinking water field. 
The screw connections according to the invention therefore fulfil 
specifications, as were issued for example by the DVGW (Deutscher Verein 
des Gas- und Wasserfaches e.V., Bonn) with respect to the propagation of 
microorganisms on materials for the drinking water field. 

Furthermore, the described protective coverings can be produced and 
offered in various sizes corresponding to the present standard sizes of 
normal screw connection elements. However the measures which are 
indicated by way of example above for securing protective coverings on the 
screw connection elements or the individual parts of the protective 
coverings to each other can also be varied respectively according to 
requirement: Also the production of protective coverings can in principle 
be varied within wide limits. In addition, it is clear that the protective 
coverings 10, IS are provided expediently with introduction slopes at their 
front ends, i.e. where they are to be screwed into an associated inner 
threaded portion or are configured in another manner in order to facilitate 
the introduction process. Finally it is understood that the different 
features can. be applied in combinations other than those described and 
illustrated. 



